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[38?S©f£NafcWi93] 
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tf, Si0 2 «©J:5*»fc^^^*JIR&*K*Lfc 
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(c) osatft**>5 0 

[0 0 0 3] ( a ) &*a6»©*ffitejgj&"f STttJi© 

ga-X-f >^UtKtt& (4WWBB5 5-6 5 9 0 2% 
(b) THUS &7&iS^ -5 (JUT. ryUUS « 

i:-rsaWSrfflV^R»« (#l»Bg5 9-9 8 8 4 2t 
[00 04] (c) (A) -jRSSS i (OR' ) 4 

$ns *->r *^-a-^*s «t # / * fen =» n -f k« v y # 2 

0~2 0 0fi*gP N (B)— jftsSRSi (OR' ) 3 t? 
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Ptt LtfflV^fcKHft »H¥3- 1 3 9 6 0 
#HB) . 
[0 0 0 5] 

[0006] ftfrgE ( a ) ws*fit©#^v wiftttfiffn 
h«jic^fijt?*>5. buib (b) T»a 
xmrntmr? y^»J^ffl^tv^fcft> 2oo~ 

3 0 O^Tilft^MWS&r. 9 , )t»t44kJS*io<tr/»SIK 

[0007] mfiB ( c ) <D%.%tm<DW&. T^M(om.m 

Bj$.i>mmxfoiO , ±IB (b) <D&M&t<D 

3 o o°csx±<Dmmm^^ir^h<D(D, Ti&B 

tt\ TffiKOiiWt^tfotl, 3 0 OtJSJLhoK 
[0 0 0 8] 

[?SlSSr«?*-t-5fcfc<D#^] fmn&Wm*m»:1-Z>K. 

mmm^m^Mx.x^m^-y-A^ifK^m^m 

Jfti-5K:jbfcO, WIBTHfieo^fifeSr, (A) -JftSSS 
i (OR' ) 4 •C*S4x5*-W , *^b'&«b48±tJ , /'*fcf± 
3P-TK«V!J*2 0~2 0 0itai, (B) -jRsSR 
Si (OR' ) 3 f*$ti5W^ft^*l OOfi 
g|5v (C) -^5tR 2 S i (OR' ) 2 -C* 3*1,5 

»fl:**o~8 ossses Rfcit^R' (±sv 

(D) 1 0 ~ 3 0 OnmO&HffrfrttttUtf - 5 ~ 

i o oasgu^tfe^tuT^scitsr^mt-f-io 
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fB-^^ (i) ■c***b5*--<*<k'fi-**s**n-c^ 

5. 



*#Bf! ¥6-11 1613 



(3) 
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(i) fcDRt uxtt/WfclRferiSJwtev^ 

tt» 75/S, 7* y/i'ftftfc^Az-CV 
L<ftl^fe*uS. R' ilTIi, WKHRftttSiXJiCV^ 

(A) fife# (n = 0) , (B) 0t& (n= 10 
1) » (C) fife# (n = 2) SrWSS^OSa^#J-g-?iKl 
^--a-^-frTfflV^o fc£U (A) fife^oi^TH, ^ 

*i»fflLttJ:^, (A) fife#, (B) fife#*J«fctf 

(C) jjt»fcU"CfflV^6>*t*""5r-r*ft*«rti, fcjfcfrfc 
*5<^T\ lftO^SrfiH^-CfeJ^U 2aei±SrWfflL, 

[ooi l] 3-r-fyWli > fc<h;tt3\ GBSmtrJ 
*fc*ftri&#l^l8fc»^#ftU (D) fife 

T-iltfi^Mw^TK y 7f fyi»f 5 0 0~3 0 0 
0 „ r (O^^fififisp^Mw i: ^fi^c^M n t £>ifc 
i!Mw/Mn= 1 . 0~3. 0 t X b »cpfSi-5 w 

fT'700~2000, Mw/MnMl. 2~1. 8 

X&&, 30 

[0 0 12] T-l-TKy -r— 4>&?ft£4frPt tulE^HJ: 

9 t/hS4tti:45i, ftft^©l»<o«fl:iRtt#*# < 
* 5 ffllS] J- fc t» . ft # ft tt&fcftJSK * 9 s/ 9 #38£ b 
■*»■*-< fcSftlSlfcfcS. yutfy-r-tDft^-mft 
ttAK WEftHJ:!)fc*#fcftfc:fcSi:, RJjSA«ii<* 

jk u*»»j*-c*4*»ofc (? , mmco y 

[0013] => K^v-y *fi x im+isV tf&fttf 
/-^i/!)*^ (MA-ST) , -i Vfn/<J — jVi/ 

(IPA-ST) > n-^y-^v-y 

*Xt> BS^XHSiCDiS B p pi&) % OSKAL 1 2 3 2, 
OSKAL1432, OSKAL1454, OSKAL 
1622, OSKAL1722 (JW± X l/vf Mftft 

j*I«K©SiiB.45) ft*«ft***t*. :Hf>ffl = p^K 
^->y*(i, lStD^-Srffl^Ttxt^L, 2:«£A±£<# so 
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*W\ (B) fife#l 0 0'IMIC»L-C6~1 0 OH 

[0015] (D) fife#£ UTffl^bftS&mte-S-W 

mflbtiZo rft^fi, laco^^rfflV^Tt> it>U 2 
ffi£l±SrfffflLTtJ:^ 0 (D) ^oMMi Lt 

f^»**5*jsfe, #a^»^j. ^ssts^j, j«»»ft 

SrftS*P*.T»***5*feftas*tf b*u5. (D) fife 

t>tt\*\ (D) fife^li, ft-Cife^iflrlRSffltfc^ft^ 
tfe^-Sfc^cDSr (A) % (B) , (C) <0&f&Mc&& 

ffl V > 5 -v x 9 — '< y 1-tZ.<0 h <D T? h o T -b i </ \ 
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tt>©5) ft©T/w=»— /i', if/utpy^/, -/^/w 
•irpy^, oa^u^^y =1— /v, if uy/ya- 

fcffll,>5 t . ft#B«*»bft«»ft©fc«>»cftiBdS?&ai 

5> r©J:5*ft«©±Ki4fellffltS:^|«$-erfc»6'» ft 

Lfc*So-C, ftft»Sii:b-Ctt, ftft^©»3H©ttffl* 
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V^CDpHfl, 3. 8~6. OWftHfcPS^tl/TVS 
v^»cDpHcDf§g;£8ci LT(±, fttcft^»4*ix!te 
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fc, pH&3. 8*?i$fc&ofc4§-£-fcfi, 7^ = 7^© 

i£St£f*IK£;8^TpH£±ff 5<fc 5fc-r*ui £< . P H^ 
6. OJrl^Sf^ &^co^t4i*«ffl^TpH£T 
ffS.fcpfcl-tUi.fc^o *fc pHfittctoTtt, #^4 

SitScDfc^riStf^Sil^fcS;^ ^£)|§-£fcf;i, 
3-7-^>-^t£APf&LTKJ&£<JEitLTt> J;v>U & 
tel*PlT'pH{ii£TffTKJS£iltf>fcf£, &£t$i*Ig-CF;r 
S«5HWpH{itt^M-tr t h^mxhZ. >o 

[0018] 3— t 4 >>?m^-z. ±kE L.fc#sa-a-j*^ 

-^#ffi©tt#J, i#AP#l, &^©ifc#]^£51:i^Rx. 
Z^bhxZZ. £fc, M^w^^i^^ftftifi 
3*#fco^Tfi, #fcpg5£f*$a"u&v^, fctx.fi, 
6o~2oo xm.v>wj%. x-n 5 ^ t \, 
[0 0 19] Vi/^tt^ 
roiUit^tefi, ifrj£Lfc£ 5fc, Ste^SffifcTHilii, 

(DMtil*. Jifca^fca — y-ytf*m\<^xft bism 
T*fcS, S^ro^W^-t LTf±, 4#fcPS5tfi£;J-tS:^ 
ri*, fctx.fi, T/w? = ?A*?ro&jgi!{wtw^*tf 
e>ix5. Iffro^tto^tt, ifcfcPgjefi^m* , fc 
tx.fi, ^ftffitt, ¥ft<5«lfc^> MSftgcltffi£ 
J; 5 \z$M £*i.fc <b <ot? J; v \, 

[0 0 2 0] T*SO±f-^^tb53tiW'tt^ffi^{-ffl 
^"b;ft,5ft»t4&:St LTf*, #fcPS£fi£n-?\ fct 
xfi, Al, Ag, Cr, Nil?, >ifircDKStl£fc/B^ so 

= ^*<D^$^O^d^fi, A 1 ^IfflW 
f-*'b®tbT^So ftm£&«*<a±fc3#J&£;ft,5^ 

fcPS5tfi&*u^/4S, fctx.fi, S i O, S i 0 2 , T 
i0 2 A 1 2 0 3 Mg F 2 fe^5„ 
-^c£tt, Si£t£^©,&a>ibf±, S i 0 2 Srffl^^rt 

[0 0 2 1] rco^B^fd^S^Sa-x^V^W^ 
co^5t*fefi, &fcPS££*u3;bf-}--efifcv^, fct^. 40 
fi, ±fELfc«tpf<eJ?,tffi?rffl^, £ATCDJ;5fCL-CfT 

fc a-^-f ii^ma^fe, 

[0 0 2 2] &fc, rc0T«2SO±{C^^{Cj; <0%M 

mmm<Dm&kmmx^\ fctx.«, 10-4-10-5 

TorrOft^T-e, IgfeiAP^Sfcfim^AP^t- «t K> %M «> 



iir3„ r.w^itH4^JSBco^Jf:f±3 o o— l o o OA© 
^H^IS^i-?>-t^$f^Lv\ mmft 3 0 0 AJaffix 
fcSt, T*Jia s :SttTjLx.3£5fc&oTK#t*#jg 
< &3/4>e>-C;fc5o Sfc, gW«si 0 0 0A£iSxT 

t, ^^±f±^ois^^afe-f^ h<D,^x*^a 

^f-^5/5^-C-fe5o fc*s» ^ST'fcttfi, T^Stft 
»tt&JSJf t<^*t££ft±£*5fc#fc, ^*wttml 
fc* K*agt<HT 5<fc5fcL-Ck<fcv\, 

[0023] &fc, %m&&mm<o±-fcfcmwimm t * 

<DKtt^©Si3tt|ll«fcU-C^5r t*st?#5. fct x 
fi, 1 0-4— 1 0-5Torr<Djt^T-e«^*P^f- i t) 

HifcffliJiroffllWi, 0. 3-2. 0 m m<D«Sfflf^5S1- 
5lHWtU\ BW#0. 3*«-efc5t, tsaitt 

mm fc tr v * — # < // o x m *tt e> -e 

*>5. 4fc, IKff^2. 0 /imSrMx.Tt, %fl&.±<0 

o t , ^-fk-^^si^JRJS t jtfftt^as t 

±<, ^©^a-f±, M«^-&^«sife)^iit*fftt^« 
B#fc^^-r 5H*t^fc J: o -caw^*«ii*«tJi fc ^ 
^t*#5o ^ fefc, ««««t©**«» 1 5 0 

— 30 Ot-T? 1 — 1 2 B*^rc— ^y^SLtt 
[0 0 2 4] 

t, T*«©j6fll^*s*«fcj5cSi t tfc, a-x-f 
V^lttfcStJlE (A) , (B) , (C) 0>4r<f*fc«tt 
^AS«rtEBff^©tl-&T?iB'fr*^-CVN5fc«>, 3 0 0*C 

H^eSr^^-frSt, Jtl»14^JSStT«set©?& 

(d) t \^xmmiz<D^mz*ft^&m\^wmL 

T-^^WW-&T*^-»^HT^2)fc«), (D) 

fc«t vmmimmsmwzfrz (WttMbfo**^ 

!S:$n5) Of, Tffi*tORJf:SrJ?< LTt, 3 0 0'C 
CDiaST-T^iifc ?7'^ - t < f«C 
3=fc, (MI LK») *sJ:tWS*i4 (StM*^!* 

[0 0 2 5] *fc, mtt£ 5*E-&©=— ^-f 
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5„ tut, te&&frz>TMm<Dmm&5 nm^mx'o 

[0 0 2 6] 

w-rztf. z<D&wi±TtE,mnm\zm%.z*ite\<\ sit 

ft, 2 0 0°CT*3 0^-rflj^#WltSrtTofc„ 

[0027] -mmmi- 

??-?l>hV y hdfVv-7>l OOMSpTHC, x h^^h 
p d p£ TOSCAL 1 4 3 2J . ftUKfkAXIMD 10fi 

ssb, *j*?-a>*s* h^v'7y3 o***M3«fctM y 

^n/^Z-zW ( I PA) 1 0 OgagflfcJPxTil-g-U 

*6>K*9os*»*swiPb-c8wufc. mti, mm 
msi.=Fiim'<i}9*> (wesson*) 2oftS95&jp 

tt^SHS: t^X<0, 
[0 0 2 8] ^a-f^WI^, tfTlEcO^&T 

u 5xi o~ 5 ioTr<on&tpx-m.ma®\z£ •> &m&T 

/V5=?A (9 9. 9 9%) ZM^ZitX. BOH 0 0 

o acdt/v $ = ? & & 5 ytn®i&mm 

fc. Jf£^£r5X 1 0- 5 Torr^«ofci4. ®T- 

IWPJfttJ:?) S i 0 2 £r3g»£-£T, If5 00 0Affl 
S i 0 2 K*>fe*5«aMftBI«Sr»J«$**ii»J:J: 

[0 0 2 9] -MMM2 — 

f h7X(.drV->7V2 0liai 1 IPAt/Wv'y 
(ffi&% TOSCAL1432J , *MtflWfcj*X* 

fc-fctf, -Y y^n/^y— /v ( i p a) 10 oasgfi 

fcmjRtWa^BWk^-*^ (¥*&*fc«4 0nm) 4 0 MM 
£#tfc£-&fct>C>£:y5vu h y Z h^v-v-^^1 0 Of 
ipUldflPa.TjB'&U $fe»C 7 J<2 0 Offift&BSri&fJP LT 

[0 0 3 0] :©3-7-f>Wffl^\ BflfScD^fet? 
-Hlife0lj3- 

y?vn-yy h^v-v-yvi ooaaSBtc, 7h7ih 

*'>V7V3 OfifigB. I PA^/UTJ*/ v-DTJiZ/V 
p°p£ TOS CAL 1 4 3 2 j , f&mtJ&XMM) 5 OS 

vV^vvV oaaaj*jj;t) 5 -Y y 

yo^v-zv (ipa) i o oMSsfcJna.Tig-g'U 



<? 

^ (Jp*S)«tg2 Onm) <D7 : 1 3 5 MgRfciP*. 

[0 0 3 1 ] 'Oa-T^y^ffi^. Sf|fE<0^fe-e 
gttSBKTifiJl&J&fcU ftHJtttt 1 i: H3&cDX« 

-JHSM4- 

y fvv F- li y h^^vi 0 0g*gBlc % =r hy^- h 
ti/VJi'l 5fiSp?, I PA^/'v'!;*^ (fgj 
io f B £ roSCAL 1 4 3 2j , ftfe^k^XHIS!) 8 0S 

SgBtJitM yy'n/^y— /u- ( i p a) iooS*^ 
JP*.Tj&&U 0 0«*»«:«&&nLT«#L 

fc„ rtUc, ««C^-jK»*/V">'^A (WSSlOOn 
m) 5fiSflS£^*T#1ISc£-ttSC:iK«l;tK a.— tm 

[0 0 3 2] r.<D=>— TV BfrlEW^ffiT* 

-MPJ 5 - 

zo y^/vh y y f-^-yy^yi o ofiignic:, i PAt/i' 
7yy->y *y/v (sSra* toscal i 4 3 2j , m& 

>-3 5ft4gi55raPxTiti^ Lfc„ Z.iX\zWfk=f-Tf^K± 

(w-i%m&2 o onm) i o aasc^jp^T^fc^-arfc 

^y^B^;-* (IPA) 1 O OM*tl54riP^-C 

[0033] roa-f-fyWS:fflv\ MfEo^-feT- 

30 Srfr 5 £ b fc J: D , R»HlE4r»fc. 
-Jt«tW 1 - 

y ^/w h y y h^-^yi o oaasetc, i PAt;> 

13/ v-y 7Jy/W (Kp?.^ roSCAL 1 4 3 2J , 

-(k^x^®!) 1 ofiftgp, i/y^v'y f-^-y>7V5 
oiiasfc it^-r y^n/^y-zv ( 1 p a) 10 oil 
SB*riP*.-Cj»fi-U, $b<-7kl 0 0aftSiS:8s*PLTtS 
#Lfc c rtblC, »F7^?t (WS2 0 Onm) 

40 [0 0 3 4] roa-7-f^^Il\ StflE(D*fe-X? 
S^ffifcTiteJSSr^L, «f±3llk«lfclRl«©xe 
*r1¥ 5 r. t ic J: 9 , Slttttrft^. 

2 - 

y ^ h y y h^-^vi 0 omapw;:, r yj*- y 

^5yi 5*ftgp, I PA;*vw#/ ->y 7jy;v (jg 

■Pp^B rOSCAL 1 4 3 2j . t&mfc&JLmm 80S 

glfSJaJ;^ y/n/V- /i' ( I P A) 120MM^ 

Apxt^i-g-L, stiC7X2 0 ommi$*muLxmwv 

so m ) 1 2 0mm®>Z1W7LXftWi:&l£%^b\c£<9^ a- 
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[0 0 3 5] r«3-f>fy^*ffl^, BtJlEcO^ffiT* 

£*t5 ^ tic £9, Kttl££#fc 0 
— ib^^d 3 - 

ff-^hl) * h=¥->v-7Vl 0 OfiagBIC, fhyxh 
^->->7>"3 0M»£|5, I PAt/^/V!J*'//V (i& 

a« r 0 scALi 4 3 2j , mmit^jimm eon 

*g|5, -^f h^->v'7y4 51I»IW y 

-fvi^j—jv ( I PA) 1 0 Ofi*SB£r;bn;t-C*!-£-U ><> 
ZhXC* \ 3 Ofi»S5£^JPLTm^5^i^<fc<9. 

[0 0 3 6] rffln-f-fy^^^, itfJiEtf^fe-e 
-Sk$iM4- 

*f-/\> V y ^ b^rWyy VI 0 OSftSH-, fh7xh 
=3f-->->7Vl oa*SB, IPAW;v'!l*^i' (i£ 
fi£ ro s c a l i 4 3 2 j , ftfe8Mt:j&iit*i) l o o 

y zfn s< / — /U ( I PA) 1 0 Ofi*gpSrJPxTS-g- 
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U $fe(-7Kl 0 OfiagBSr^PLTWLfc,, rft 
W^T^^t 5 0 Onm) 4 0gft£|5£ 

[0 0 3 7] r©=i-7M l/ytf-frm^K ttjfE<0*j£-e 

tt^jg^o fc 0 nife^j i ~ 5 x.mt%im i ~ 4 tf» 

[0 0 3 8] 1 >rfi*mfrZittm* 3 0 0<C<DtI 

SMrttCl 2 0«FWii^«bfc o ^W^, ®£(Dfl&}l^ 
CD^-il^^*5 J; V @ ir □ V^ -7»f i)^f ^SrtT 

^<dw. mmnm/^^^n i o ofla) shr 

[0 0 3 9] ^(D'l^^m 1 {C^ Lfc„ 
[0 0 4 0] 
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(54) MANUFACTURE OF MULTILAYER COATED REFLECTING MIRROR 
(57)Abstract: 

PURPOSE: To provide a reflecting mirror excellent in heat resistance against a high 
temperature by multilayer-coating a heat-resistant resin backing layer, a bright metal layer, 
and an inorganic compound protective film layer on a metal substrate as the reflecting mirror 
used for a high-intensity illumination lamp. 

CONSTITUTION: The surface of a substrate made of a metal such as Al and used as the 
reflector of a wide-area lighting system provided with a high- intensity illumination lamp is 
coated with a heat-resistant resin backing layer constituted of a Si compound expressed by 
the general formula Si(OR')4 or colloidal silica of 20-200 pts.wt., a Si compound expressed by 
the general formula RSi(OR')3 of 100 pts.wt., and a Si compound expressed by the general 
formula R2Si(OR')2 of 0-60 pts.wt. and containing metal compound fine grains such as 
BaS04, Ti02 of 5-100 pts.wt. having the average grain size of 10-300nm. A bright metal layer 
such as Al and an inorganic compound protective film layer such as Si02 are coated in 
sequence on the backing layer. A reflecting mirror excellent in heat resistance against a high 
temperature of 300°C is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of manufacturing the multilayer coating 

tip reflecting mirror used for a luminaire etc. 

[0002] 

[Description of the Prior Art] It is used for the lighting of an outdoor sport stadium, factory lighting, 
street lighting, open space lighting, etc., and the reflecting mirror of lighting fitting equipped with the 
HID light source (high-intensity lighting lamp) is asked for having high mirror plane nature (reflection 
factor), that the elevated temperature by the radiant heat of a lamp can be borne, moisture, a thing [ the 
resistance over corrosive gas ], etc. the it top in order to satisfy such a demand and to gather the 
reflection factor of a reflecting mirror further, after being able to burn the heat resistant resin which 
serves as a substrate layer on the surface of a metal base and making a front face smooth - 
photoluminescent metals, such as aluminum, and Si02 etc. - the reflecting mirror which carried out the 
sequential vacuum evaporationo of the oxide protective coating [ like ] is proposed. As an example of 
such a multilayer coating tip reflecting mirror of high thermal resistance, there is a reflecting mirror of 
following (a) - (c). 

[0003] (a) The reflecting mirror which could be burned in high aryl silicon resin as heat resistant resin of 
the substrate layer formed on the surface of a metal base, and carried out vacuum coating of a 
photoluminescent metal and the light transmission nature ceramic one by one on it (reference, such as 
JP,55-65902,A). 

(b) The reflecting mirror using the coating which uses heat-curing mold acrylic resin as a principal 
component as a coating (it is hereafter described as a "sealer") for forming a substrate layer (reference, 
such as JP,59-98842,A). 

[0004] (c) (A) general formula Si 4 (OR 1 ) The silicon compound, and/or the colloid silica 20 - the 200 
weight sections expressed, (B) The silicon compound 100 weight section and (C) general formula R2 
Si2 (OR 1 ) which are expressed The silicon compound 0 - 60 weight sections (here) which are expressed 
with a general formula RSi(OR') 3 R and R' - mutually-independent - a univalent hydrocarbon group - 
expressing - let the coating material which it comes to blend be a sealer The used reflecting mirror 
(refer to JP,3-139601,A). 
[0005] 

[Problem(s) to be Solved by the Invention] The higher thermal resistance of 300 degrees C or more has 
come to be required from a reflecting mirror as the output of the HID lamp mentioned above increases in 
recent years. However, there were the following problems in the conventional multilayer coating tip 
reflecting mirror mentioned above. 

[0006] In the case of the reflecting mirror of the above (a), thermal resistance is excellent, but the baking 
temperature of the heat resistant resin currently used for a substrate layer is high, and since the baking 
process also becomes complicated, it is disadvantageous in cost. Although [ in the case of the reflecting 
mirror of the above (b) / down stream processing ] baking can do a sealer at low temperature, and it is 
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easy and moreover being exc J^^in thermal resistance, since heat-curing ^^d acrylic resin is used as 
heat resistant resin, heat deterioration happens at 200-300 degrees C, there is a fault that peeling of a 
photoluminescent metal layer and a protective coating occurs, and it cannot apply to a high power lamp. 
[0007] Although in the case of the reflecting mirror of the above (c) paint film formation of a substrate 
layer is easy, there is no fault like the reflecting mirror of the above (b) and it had the high thermal 
resistance of 300 degrees C or more, when the paint thickness of a substrate layer became thick, there 
was a problem that a crack might occur at 300 degrees C. Then, it is not based on paint conditions but 
makes it a technical problem to offer the approach that the multilayer coating tip reflecting mirror which 
a crack does not generate at 300 degrees C can be obtained while paint film formation of a substrate 
layer is easy for this invention and it has the high thermal resistance of 300 degrees C or more. 
[0008] 

[Means for Solving the Problem] In order to solve said technical problem, the manufacture approach of 
the multilayer coating tip reflecting mirror concerning this invention In carrying out sequential 
formation of a substrate layer, a photoluminescent metal layer, and the inorganic compound protective 
coating layer on the surface of a base, and manufacturing a multilayer coating tip reflecting mirror 
About formation of said substrate layer, it is the (A) general formula (OR 1 ) Si 4. The silicon compound, 
and/or the colloid silica 20 - the 200 weight sections expressed, (B) The silicon compound 100 weight 
section and (C) general formula R2 Si2 (OR 1 ) which are expressed The silicon compound 0-60 weight 
sections (here) which are expressed with a general formula RSi(OR') 3 In the manufacture approach of 
the multilayer coating tip reflecting mirror performed using the coating material which it comes to blend 
R and R f — mutually-independent — a univalent hydrocarbon group — expressing — It is characterized by 
distributing the metallic-compounds particle 5 with a (D) mean particle diameter of 10-300nm - the 100 
weight sections further in said coating material 

[0009] First, the coating material (hereafter, unless it refuses especially, it is only described as a "coating 
material") used in order to form the substrate layer of a reflecting mirror in below in this invention is 
explained. In this coating material, the silicon compound expressed with the following general formula 
(1) is contained. 
[0010] Rn Si(OR')4-n - (1) 

R and R' expresses a univalent hydrocarbon group mutually-independent among [type (1), and n is the 
integer of 0-2. ] As R in the above-mentioned general formula (1), although especially limitation is not 
carried out, the thing containing the alkyl group of carbon numbers 1-4 and a phenyl group or the amino 
group, an acrylic radical, etc. is used preferably, for example. As R f , although especially limitation is not 
carried out, the alkyl group of carbon numbers 1-4 etc. is used preferably, for example. And it uses 
combining the (A) component (n= 0) from which the value of n in said general formula (1) differs, the 
(B) component (n= 1), and the (C) component (n= 2) by said predetermined blending ratio of coal. 
However, about the (A) component, you may transpose to a colloid silica and may use together with a 
colloid silica. (A) In each component, only one sort may be used for the silicon compound used as a 
component, the (B) component, and a (C) component, and it may use two or more sorts together. 
[001 1] A coating material dilutes for example, each raw material silicon compound component with a 
suitable solvent, carries out adding and stirring a catalyst there the metallic-compounds particle of the 
(D) component, the water as a curing agent, and if needed etc., hydrolyzes the above-mentioned silicon 
compound component, and is prepared by carrying out a condensation polymerization reaction. In order 
to obtain the stable engine performance in that case, it is desirable that the molecular-weight weighted 
mean Mw prepares [ the molecular weight distribution of the prepolymer of the silicon compound to 
generate ] by polystyrene conversion so that the ratio of 500-3000, this molecular-weight weighted mean 
Mw, and the molecular- weight number average Mn may be set to Mw/Mn=l. 0-3.0. Mw is [ 700-2000, 
and a Mw/Mn ratio ] 1 .2-1 .8 in polystyrene conversion more preferably. 

[0012] When the molecular weight distribution of a prepolymer become a value smaller than said range, 
it is in the inclination for the hardening contraction in the case of condensation polymerization to 
become large, and is in the inclination a crack becomes easy to generate in a paint film after baking. 
Moreover, when the molecular weight distribution of a prepolymer become a bigger value than said 
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range, it is in the inclination for it to be unable to become, or to be able to form only a soft paint film 
even if it hardens, or for the leveling nature of a paint film to become very bad that a reaction becomes 
slow too much and it is hard to harden. 

[0013] As for a colloid silica, a particle silica component is distributed by organic solvents, such as 
water or a methanol, especially the class of the particle size or solvent etc. is not limited, but the usual 
thing can be used for it. Specifically, a methanol silica sol (MA-ST), an isopropanol silica sol (IPA-ST), 
n-butanol silica sol, the Snow tex O, SUNOTEKKUSU UP (all are the Nissan Chemical Industries trade 
names above), OSKAL1232, OSKAL1432, OSKAL1454, OSKAL1622, and OSKAL1722 (above, all a 
catalyst formation trade name made from industry), etc. are illustrated as a commercial item. Only one 
sort may be used for these colloid silicas, and they may use two or more sorts together. In addition, 
when using a colloid silica, the blending ratio of coal of the aforementioned (A) component is a weight 
section rate containing a dispersion medium. 

[0014] As a curing agent, although water is used, it is desirable to use at 45 or less % of the weight of a 
rate to a coating material as the amount, and it is more desirable to use at 25 or less % of the weight of a 
rate. The (D) component which is used in addition to the component of the above (A), (B), and (C) is a 
metallic-compounds particle with a mean particle diameter of 10-300nm. the loadings ~ the (B) 
component 100 weight section - receiving « the 5-100 weight section — it is 5 - 80 weight section 
preferably. 

[0015] (D) As a metallic-compounds particle used as a component, although especially limitation is not 
carried out, a barium sulfate, titanium oxide, a calcium carbonate, an alumina, etc. are mentioned, for 
example. Only one sort may be used for these and they may use two or more sorts together. (D) As the 
distributed approach of a component, although especially limitation is not carried out, the approach of 
adding suitably the approach of distributing using a wet mill, various dispersants, a surfactant, a 
thickener, etc., and distributing etc. is mentioned, for example. (D) Also about the distributed tide of a 
component, especially limitation is not carried out but before hydrolysis of a raw material silicon 
compound component and a condensation polymerization reaction or the back is also available for it. 
(D) A component may be the thing of the masterbatch type using what you may make it blend with each 
component of (A), (B), and (C) what was beforehand distributed in the dilution solvent described later, 
and was distributed to high concentration. 

[0016] As a solvent which can be used as a dilution solvent of a coating material, although especially 
limitation is not carried out, alcohol, such as a methanol, ethanol, isopropanol (henceforth IP A), and 
isobutanol (henceforth IBA), ethylcellosolve, butyl cellosolve, ethylene glycol, ethylene glycol 
monomethyl ether, etc. are mentioned, for example. Only one sort may be used for these and they may 
use two or more sorts together. However, since mirror plane nature will fall as a dilution solvent when a 
metal membrane is made to form on such a paint film that turns into a paint film which has a very small 
hole in a front face innumerably when a front face is cooled too much from immediately after spreading 
for the latent heat of vaporization and the moisture in air dews on a paint film if low boilers, such as a 
methanol, are used so much, it is not desirable on the property of a reflecting mirror. Therefore, it is 
desirable to use many the solvents which lessen the amount of the solvent used of a low-boiling point, 
and have the boiling point 80 degrees C or more preferably as a dilution solvent, for example, IPA and 
IBA, ethylcellosolve, etc. 

[0017] In order to be stabilized within the limits of the molecular weight of the prepolymer mentioned 
above and to use a coating material, as for pH of a coating material, it is desirable to be adjusted to the 
range of 3.8-6.0. It is because the usable period after the stability of a coating material worsens and 
produces a coating material will be restricted if pH separates from the above-mentioned range. What is 
necessary is just to make it lower pH as the adjustment approach of pH of a coating material, using acid 
reagents, such as a hydrochloric acid, that what is necessary is just to raise pH using basic reagents, such 
as ammonia, when each raw material of a coating material is mixed and pH becomes less than 3.8, for 
example, although especially limitation is not carried out, when pH exceeds 6.0. Moreover, although a 
reaction not progressing depending on a pH value while molecular weight has been small, but making it 
reach to said molecular weight range may take time amount, after heating a coating material, promoting 
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a reaction in that case, lowering a pH value with an acid reagent and advancing a reaction, it is also 
possible to return to the pH value of the predetermined range with a basic reagent. 
[0018] Various coloring agents, bulking agents other than said silica sol (for example, alumina sol, 
fumed silica) and a surfactant, an increment agent, an ultraviolet ray absorbent, etc. can also be suitably 
added to a coating material if needed besides each combination component mentioned above. Moreover, 
although it can be burned and especially limitation is not carried out about processing conditions, it is 
desirable the desiccation after paint and to carry out at the temperature of about 60-200 degrees C, for 
example. 

[0019] In carrying out sequential formation of a substrate layer, a photoluminescent metal layer, and the 
inorganic compound protective coating layer on the surface of a base, and manufacturing a multilayer 
coating tip reflecting mirror, as mentioned above, the manufacture approach of the multilayer coating tip 
reflecting mirror concerning this invention is an approach of performing formation of said substrate 
layer using the coating material described above. As a component of a base, although especially 
limitation is not carried out, metal things, such as aluminum, etc. are mentioned, for example. It is easy 
to be fabricated so that especially limitation may not be carried out, for example, the configuration of a 
base may also constitute suitable reflectors, such as the shape of a bowl form curved surface, and plate- 
like [ mere ]. 

[0020] As a photoluminescent metal used for the photoluminescent metal layer formed on a substrate 
layer, especially limitation can use the ingredient which is not carried out, for example, is used for the 
usual reflecting mirrors, such as aluminum, Ag, Cr, and nickel. Also in these, aluminum is most 
excellent practical from points, such as a reflection factor, cost, and an ease of vacuum evaporationo. 
although especially limitation is not carried out as an inorganic compound used for the inorganic 
compound protective coating layer formed on a photoluminescent metal layer — SiO, Si02, and Ti02 
aluminum 203 MgF2 etc. ~ it is mentioned. From points, such as transparency, and stability, 
economical efficiency, it is Si02. Using is most practical. 

[0021] Although not necessarily limited, as especially the manufacture approach of the multilayer 
coating tip reflecting mirror concerning this invention is the following, it is performed, for example 
using a raw material which was described above. First, cleaning desiccation of the metal base is carried 
out beforehand, and a coating material is applied to this by the usual coating approaches, such as a spray 
method, electrostatic spray painting, and dip coating. As for the film thickness at this time, it is desirable 
that it is 5 micrometers or more. Then, desiccation and baking of a paint film are performed and 
substrate stratification is carried out. 

[0022] Next, a photoluminescent metal layer is formed by vacuum evaporationo etc. on this substrate 
layer. The concrete vacuum evaporationo approach is the same as that of the case of the usual reflecting 
mirror manufacture, and is good. For example, a photoluminescent metal is evaporated with resistance 
heating or electron ray heating, and a photoluminescent metal layer is made to form on a substrate layer 
under the vacuum of 10-4 - 10-5Torr. As for the thickness of this photoluminescent metal layer, it is 
desirable to set it as the range of 300-1 000A. It is because a substrate layer is transparent in thickness 
being less than 300A, it comes to be visible and a reflection factor worsens. Moreover, even if thickness 
exceeds 1000A, it is because increase of effectiveness cannot be desired any more but it becomes 
uneconomical in respect of cost. In addition, if required, in order to raise the adhesion of a substrate 
layer and a photoluminescent metal layer, it may be made to perform bombardment processing just 
before vacuum evaporationo. 

[0023] Next, the inorganic compound used as a protective coating layer is made to vapor-deposit on a 
photoluminescent metal layer. The concrete vacuum evaporationo approach can be performed like 
manufacture of the usual reflecting mirror. For example, an inorganic compound is evaporated with 
electron ray heating etc. under the vacuum of 10-4 - 10-5Torr, and a predetermined coat layer is made to 
form. As for the thickness of a protective coating layer, it is desirable to set it as the range of 0.3-2.0 
micrometers. It is because a pinhole increases that thickness is less than 0.3 in a protective coating layer 
and corrosion resistance worsens. Moreover, even if thickness exceeds 2.0 micrometers, it is because 
increase of the effectiveness beyond it cannot be desired, but vacuum evaporationo time amount is taken 
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and it becomes uneconomical. In addition, also with the formation process of this protective coating 
layer, if needed, bombardment processing may be performed before vacuum evaporationo of an 
inorganic compound, and the adhesion of an inorganic compound protective coating layer and a 
photoluminescent metal layer may be raised. As the formation approach of the protective coating layer 
by the inorganic compound, the ion plating method may be adopted, the adhesion of an inorganic 
compound protective coating layer and a photoluminescent metal layer can be raised more in that case, 
and it can prevent to higher temperature that a crack occurs in an inorganic compound protective coating 
layer with the radiant heat generated at the time of lamp lighting. Furthermore, aging processing of the 
reflecting mirror may be carried out at 150-300 degrees C after formation of a protective coating for 1 to 
12 hours. 
[0024] 

[Function] Since the silicon compound component of the above (A), (B), and (C) is blended at said 
predetermined rate into the coating material while paint film formation of a substrate layer becomes easy 
if a substrate layer is formed among the multilayer coating tip film of a reflecting mirror using the 
coating material of the above combination, it becomes possible to make the substrate layer 300 degrees 
C or more of high thermal resistance form. And if a photoluminescent metal layer and an inorganic 
compound protective coating layer are made to form on it, the adhesion of a photoluminescent metal 
layer and a substrate layer will also improve. Furthermore, since the metallic-compounds particle which 
has said specific mean particle diameter as a component (D) in a coating material is distributed at a 
predetermined rate, even if it thickens thickness of a substrate layer by that by which a coefficient of 
thermal expansion is controlled by this component (D) (the stress under paint film hardening is 
distributed), it is lost that a crack occurs in a substrate layer at a 300-degree C elevated temperature. 
Moreover, moisture resistance (MIL trial) and corrosion resistance (salt spray test) also improve. 
[0025] Moreover, it enables thickness to stabilize for it and obtain a paint film 5 micrometers or more on 
a one coat by forming a substrate layer using the coating material of the above combination. If the 
thickness of the substrate layer formed becomes thinner than less than 5 micrometers, since the 
irregularity of the base of a reflecting mirror will appear in a front face, when the front face of a base is 
coarse, mirror plane nature becomes inadequate. 
[0026] 

[Example] Next, although the example of this invention is combined with the example of a comparison 
and explained, this invention is not limited to the following example. As a base of a reflecting mirror, 
what cut the aluminum plate of 1mm thickness in magnitude of 5x8cm was used. After carrying out 
cleaning desiccation of said aluminum plate, the coating material prepared in the following examples 
and examples of a comparison was applied to formation of a substrate layer by the spray. At that time, 
coverage was set up so that it might become 15-micrometer thickness after hardening. After taking the 
setting time after spreading for 10 minutes, baking was performed for 30 minutes at 200 degrees C. 
[0027] - The tetra-ethoxy silane 10 weight section, the IPA ORGANO silica sol (catalyst formation trade 
name "OSCAL1432", product made from industry) 10 weight section, the dimethyl dimethoxysilane 30 
weight section, and the isopropanol (IPA) 100 weight section were added to the example 1 -methyl 
trimetoxysilane 100 weight section, it mixed, and the water 90 weight section was added and stirred 
further. The coating material was obtained by adding the commercial particle barium-sulfate (50nm of 
mean diameters) 20 weight section to this, and distributing it. 

[0028] After forming a substrate layer in a base front face by the aforementioned approach using this 
coating material, equipped vacuum evaporationo equipment with the base, high grade aluminum 
(99.99%) was made to vapor-deposit by resistance heating in the vacuum of 5xlO-5Torr, and the 
photoluminescent metal layer which consists of aluminum film of 1000A of thickness was made to 
form. Next, it is Si02 by electron ray heating, maintaining a degree of vacuum at 5xl0-5Torr. It is made 
to vapor-deposit and is Si02 of 5000A of thickness. The reflecting mirror was obtained by making the 
protective coating layer which consists of film form. 

[0029] - The coating material was obtained by adding the thing which made the example 2-tetra-ethoxy 
silane 20 weight section, the IPA ORGANO silica sol (catalyst formation trade name "OSCAL1432", 
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product made from industry) 1 70 weight section, the dimethyl dimethoxysilane 60 weight section, and 
the isopropanol (IP A) 100 weight section distribute the commercial particle titanium oxide (40nm of 
mean diameters) 40 weight section to the methyl trimetoxysilane 100 weight section, mixing, and 
adding and stirring the water 200 weight section further. 

[0030] The rest obtained the reflecting mirror by performing the same process as an example 1 using 
this coating material by forming a substrate layer in a base front face by the aforementioned approach. 

- The tetra-ethoxy silane 30 weight section, the IP A ORGANO silica sol (catalyst formation trade name 
"OSCAL1432 M , product made from industry) 50 weight section, the dimethyl dimethoxysilane 50 
weight section, and the isopropanol (IP A) 100 weight section were added to the example 3-methyl 
trimetoxysilane 100 weight section, it mixed, and the water 80 weight section was added and stirred 
further. The coating material was obtained by adding the 7:1 mixture 35 weight section of a commercial 
particle barium sulfate (30nm of mean diameters), and commercial Aerosil (20nm of mean diameters) to 
this, and distributing it. 

[0031] The rest obtained the reflecting mirror by performing the same process as an example 1 using 
this coating material by forming a substrate layer in a base front face by the aforementioned approach. 

- The tetra-ethoxy silane 15 weight section, the IPA ORGANO silica sol (catalyst formation trade name 
,, OSCAL1432 H , product made from industry) 80 weight section, and the isopropanol (IPA) 100 weight 
section were added to the example 4-methyl trimetoxysilane 100 weight section, it mixed, and the water 
100 weight section was added and stirred further. The coating material was obtained by adding the 
particle calcium-carbonate (lOOnm of mean diameters) 5 weight section to this, and distributing it. 
[0032] The rest obtained the reflecting mirror by performing the same process as an example 1 using 
this coating material by forming a substrate layer in a base front face by the aforementioned approach. 

- In the example 5 -methyl trimetoxysilane 100 weight section, the IPA ORGANO silica sol (catalyst 
formation trade name "OSCAL1432", product made from industry) 70 weight section and the dimethyl 
dimethoxysilane 35 weight section were added and stirred. After adding the particle alumina (mean 
particle diameter of 200nm) 10 weight section to this and distributing it, the coating material was 
obtained by adding the isopropanol (IPA) 100 weight section, mixing, and adding and stirring the water 
95 weight section further. 

[0033] The rest obtained the reflecting mirror by performing the same process as an example 1 using 
this coating material by forming a substrate layer in a base front face by the aforementioned approach. 

- The IPA ORGANO silica sol (catalyst formation trade name "OSCAL1432", product made from 
industry) 10 weight section, the dimethyl dimethoxysilane 50 weight section, and the isopropanol (IPA) 
100 weight section were added to the example of comparison 1 -methyl trimetoxysilane 100 weight 
section, it mixed, and the water 100 weight section was added and stirred further. The coating material 
was obtained by adding the particle alumina (200nm of mean diameters) 40 weight section to this, and 
distributing it. 

[0034] The rest obtained the reflecting mirror by performing the same process as an example 1 using 
this coating material by forming a substrate layer in a base front face by the aforementioned approach. 

- The tetra-ethoxy silane 15 weight section, the IPA ORGANO silica sol (catalyst formation trade name 
"OSCAL1432", product made from industry) 80 weight section, and the isopropanol (IPA) 120 weight 
section were added to the example of comparison 2-methyl trimetoxysilane 100 weight section, it 
mixed, and the water 200 weight section was added and stirred further. The coating material was 
obtained by adding the commercial particle barium-sulfate (50nm of mean diameters) 120 weight 
section to this, and distributing it. 

[0035] The rest obtained the reflecting mirror by performing the same process as an example 1 using 
this coating material by forming a substrate layer in a base front face by the aforementioned approach. 

- The coating material was obtained by adding the tetra-ethoxy silane 30 weight section, the IPA 
ORGANO silica sol (catalyst formation trade name "OSCAL1432", product made from industry) 60 
weight section, the dimethyl dimethoxysilane 45 weight section, and the isopropanol (IPA) 100 weight 
section to the example of comparison 3-methyl trimetoxysilane 100 weight section, mixing, and adding 
and stirring the water 130 weight section further. 
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[0036] The rest obtained the reflecting mirror by performing the same process as an example 1 using 
this coating material by forming a substrate layer in a base front face by the aforementioned approach. 
- The tetra-ethoxy silane 10 weight section, the IP A ORGANO silica sol (catalyst formation trade name 
"OSCAL1432", product made from industry) 100 weight section, the dimethyl dimethoxysilane 50 
weight section, and the isopropanol (IP A) 100 weight section were added to the example of comparison 
4-methyl trimetoxysilane 100 weight section, it mixed, and the water 100 weight section was added and 
stirred further. The coating material was obtained by adding the particle alumina (500nm of mean 
diameters) 40 weight section to this, and distributing it. 

[0037] The rest obtained the reflecting mirror by performing the same process as an example 1 using 
this coating material by forming a substrate layer in a base front face by the aforementioned approach. 
However, in the phase of baking of a substrate layer, this reflecting mirror was lusterless to a paint film, 
and its reflection factor was bad. About the reflecting mirror obtained in examples 1-5 and the examples 
1-4 of a comparison, thermal resistance was investigated by the following approach. 
[0038] Continuation neglect of the reflecting mirror which passed through one month after production 
was carried out into the 300-degree C thermostat for 120 hours. Then, membranous visual inspection 
and membranous grid cellophane tape friction tests, such as bulging, were performed. The grid 
cellophane tape friction test measured how many things which do not exfoliate in 100 grids there were. 
Excelling in thermal resistance is shown, so that there are many the numbers (100 the number of un- 
exfoliating / grids). 

[0039] The result was shown in Table 1. 



[0040] 
[Table 1] 
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[0041] 

[Effect of the Invention] Since according to the manufacture approach concerning this invention the 
substrate layer which a crack does not generate at 300 degrees C is easily formed even if it thickens 
paint thickness while having the high thermal resistance of 300 degrees C or more, it has the high 
thermal resistance of 300 degrees C or more, and the multilayer coating tip reflecting mirror which a 
crack does not generate at 300 degrees C can be obtained easily. The obtained reflecting mirror of the 
adhesion of the photoluminescent metal layer and substrate layer which are formed on a substrate layer 
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is also good, for example, the moisture resistance evaluated by MIL trial and its corrosion resistance 
evaluated by the salt spray test are also improving, and the reflection factor etc. has become the thing 
excellent also in the engine performance of a reflecting mirror. 



[Translation done.] 
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* NOTICES * w 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In carrying out sequential formation of a substrate layer, a photoluminescent metal layer, and 
the inorganic compound protective coating layer on the surface of a base, and manufacturing a 
multilayer coating tip reflecting mirror About formation of said substrate layer, it is the (A) general 
formula (OR f ) Si 4. The silicon compound, and/or the colloid silica 20 - the 200 weight sections 
expressed, (B) The silicon compound 100 weight section and (C) general formula R2 Si2 (OR') which 
are expressed The silicon compound 0-60 weight sections (here) which are expressed with a general 
formula RSi(OR') 3 In the manufacture approach of the multilayer coating tip reflecting mirror 
performed using the coating material which it comes to blend R and R f - mutually-independent - a 
univalent hydrocarbon group — expressing — The manufacture approach of the multilayer coating tip 
reflecting mirror characterized by distributing the metallic-compounds particle 5 with a (D) mean 
particle diameter of 10-300nm - the 100 weight sections further in said coating material. 



[Translation done.] 
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